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U.S. Nuclear Regulatory Commission
Nuclear Materials Safety Branch, Region I
Attention Elizabeth Ullrich

476 Allendale Road

King of Prussia, PA 19046-1415

Re: License No. 37-02006-09, Docket No. 03012894, Control No. 136617

Dear Ms Ullrich,

Lockheed Martin Commercial Space Systems (LMCSS) has received your letter dated May 17, 2005
titled “Lockheed Martin Commercial Space Systems, request for additional information concerning
application for amendment to license, control no 136617.” In a cordial telephone conversation with you
on June 20, 2005, our consultant, Bill Belanger, sought clarification of your requirements in light of a
possible misunderstanding of our proposal. This telephone contact was approved by LMCSS. The
following data is respectfully provided in response to your request for additional information, and in
accordance with the understanding developed during that telephone conversation.

In Section 2 of your letter, you identify three deficiencies, labeled a., b, and c., all of which deal with
procedures for identifying areas of elevated concentration. This letter will address these three
deficiencies within the context of assuring that the release limit is met. Below is our response to your
requests as they were presented in the letter dated May 17, 2005:

NRC Request 2a: “You stated that you expect contamination, if any, will be in the form of chips or
shavings, not a uniform distribution. The proposed survey would not identify chips or shavings caught in
cracks or crevices or embedded in surfaces, including areas of elevated measurements.”

LMCSS Reply: In response to your request, LMCSS proposes to add a pancake probe scan of all cracks
and crevices and any location where chips or shavings may accumulate and be trapped. Chips and
shavings are big enough to be seen with the naked eye, so a visual scan was included in our last letter as a
means of detection. This instrument is sensitive enough to detect any chips or shavings. As little as one
Bq of Th-232 activity can be readily detected using the three betas of the aged thorium-232. The hard
surface of the floor is such that it is virtually impossible for chips or shavings to become embedded.

NRC Request 2b:  “The proposed survey only identifies removable contamination, not total residual
radioactivity leading to elevated measurements.”

LMCSS Reply: LMCSS feels that it did address total residual radioactivity in the letter dated March 1,
2005 letter. A careful reading of the letter from LMCSS to NRC dated March 1, 2005 will show that, in
accordance with NRC policy, LMCSS has assumed that 10 percent of the total activity is removable. As
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an additional conservative assumption, LMCSS assumes that only half the removable contamination
would be removed by the whole-surface wipe. Even under this conservative assumption, if the total
surface contamination averaged exactly 6 dpm per 100 sq cm (the release limit,) the removable
contamination would be concentrated by the sampling method to a level of 7.5 times the background of
the pancake probe, making both detection and measurement relatively easy. Of course the release limit
will be 6 dpm per 100 square cm total Th-232 activity.

In response to your request, LMCSS proposes no change since we believe our original proposal was in
accordance with NRC requirements.

NRC Request 2c: “You estimated the investigation level for total contamination in areas of elevated
concentration to be 41 dpm per 100 sq cm, therefore the limit for removable contamination in areas of
elevated measurement could not exceed 4 dpm per 100 sq cm.”

LMCSS Reply: With respect to the concentration detected at our proposed sampling points, the NRC
statement is correct, with respect to the numerical value. The threshold for investigation is a net
concentration of 41 dpm per 100 square cm total surface activity, or 4 dpm per 100 square cm removable.
As the gridded wipes will be 1000 sq cm, the investigation level corresponds to 41 dpm collected on a
wipe.

The investigation level is not a limiting concentration, it is a level where there is concern that the
statistical assumptions underlying MARSSIM may be exceeded, or perhaps there is an instrument
problem, and therefore additional investigation is necessary. It does not necessarily imply that the dose
standard will be exceeded. Exceeding the investigation level means only that additional investigation is
needed. The following quote from MARSSIM gives more detail:

“5.5.2.6 Determining Investigation Levels

An important aspect of the final status survey is the design and implementation of
investigation levels. Investigation levels are radionuclide-specific levels of
radioactivity used to indicate when additional investigations may be necessary.

Investigation levels also serve as a quality control check to determine when a
measurement process begins to get out of control. For example, a measurement
that exceeds the investigation level may indicate that the survey unit has been
improperly classified (see Section 4.4) or it may indicate a failing instrument.

In contrast, the Area Factor is directly tied to the DCGLw, and the sensitivity of the scanning method. It

is an area which, if contaminated to the sensitivity of the method, could cause the DCGLy to be equaled.

An area of elevated concentration exceeding the sensitivity level used to determine the Area Factor could
cause the DCGLy, to be exceeded. The following quote from the MARSSIM glossary explains this:

“area factor (A ): A factor used to adjust DCGL, to estimate DCGLy, . and the

minimum detectable concentration for scanning surveys in Class 1 survey units—
DCGLg,,.= DCGL, A,. A, is the magnitude by which the residual radioactivity

in a small area of elevated activity can exceed the DCGL,, while maintaining

compliance with the release criterion. Examples of area factors are provided in
Chapter 5 of this manual.”



These two concepts are quite distinct and are treated separately by MARSSIM.  NRC Request c. scems
to combine the two concepts, which we do not believe conceptually is the most accurate interpretation of
MARSSIM.

LMCSS proposes a methodology which directly measures the removable contamination over the whole
area, and therefore is not dependent on the statistical assumptions. These statistical assumptions are
designed to arrive at an estimate of the contamination that LMCSS proposes to measure directly. The
investigation level is still useful to detect quality control problems or unanticipated “hot spots,” but is not
needed in detecting concentrations sufficient to cause the DCGLy to be exceeded, since such an
exceedance would be measured directly by our proposed method.

Areas of elevated concentration as defined in MARSSIM could contribute to doses in excess of the 25
mrem per year dose limit if they were sufficiently elevated. There are only two ways in which this could
occur:

1) For the inhalation/ingestion pathway, the average concentration is the governing parameter. If
there were an area of elevated concentration sufficient to bring the actual average concentration
above the DCGLy, the release limit could be violated even though the statistical analysis at the
grid sample points indicated compliance.

2) For the external gamma pathway, a sufficiently elevated point source activity could result in a
gamma exposure hazard in spite of the average concentration being below the release limit.

The first of these possibilities is the reason LMCSS proposed the whole-surface wipe. If there were an
area of elevated concentration sufficient to bring the average concentration above the DCGLy. it would be
readily detected and measured by our proposed methodology. LMCSS therefore believes the proposed
sampling method offers assurance that the release limit of 25 mrem per year will not be exceeded for the
inhalation or ingestion pathways.

The second case above is impossible in the case of mag-thor due to the quantities handled by LMCSS.
The electronic components handled by LMCSS do not produce sufficient gamma radiation to pose a
threat from external radiation in excess of the 25 mrem standard. That is why such quantities are
considered “unimportant quantities of source material” by NRC as long as there is no physical cutting or
drilling. Chips and shavings are therefore of no consequence with respect to external exposure. It is the
inhalation hazard that dominates in the case of thorium-232.

This is illustrated by the following output copied directly from the NRC D and D code run for Th-232+C
in the occupancy mode with a 6 dpm per 100 sq cm average total surface activity.

Nuclide External Inhalation Ingestion Total Average
Dose Dose Dose Dose Activity
(mrem/y) (mrem/y) (mrem/y) (mrem/y) (dpm/100cm?)

Dose Components

232Th 4.63880E-06 2.06018E+01 1.91631E-02 2.06210E+01 6.00000E+00
228Ra 0.00000E+00 5.99917E-02 1.00749E-02 7.00666E-02 6.00000E+00
228Ac 7.80605E-03 3.87389E-03 1.51902E-05 1.16951E-02 6.00000E+00
228Th 1.97831E-05 4.29243E+00 2.77838E-03 4.29523E+00 6.00000E+00



224Ra 8.04968E-05 3.96690E-02 2.56806E-03 4.23175E-02 6.00000E+00
220Rn 3.20623E-06 0.00000E+00 0.00000E+00 3.20623E-06 6.00000E+00
216Po 1.39359E-07 0.00000E+00 0.00000E+00 1.39359E-07 6.00000E+00
212Pb 1.19868E-03 2.12064E-03 3.19384E-04 3.63870E-03 6.00000E+00
212Bi 1.50079E-03 2.71125E-04 7.45230E-06 1.77937E-03 6.00000E+00
212Po 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 3.84420E+00
208T1 9.03391E-03 0.00000E+00 0.00000E+00 9.03391E-03 2.15580E+00
Totals 1.96477E-02 2.50002E+01 3.49264E-02 2.50548E+01

It can be seen the inhalation dose is 25 mrem per year, which is equal to the standard, while the other
pathways are negligible. In particular, the external dose is only 0.02 mrem per year. However, to
provide assurance that there is no external hazard, LMCSS will survey the area with a micro R meter as
originally envisioned in our August 18, 2004 submittal. This will provide assurance that there is no
external hazard from areas of elevated concentration.

In summary, LMCSS agrees that the Investigation Level is a net concentration of 4 dpm per 100 square
cm removable at any of the 13 sampling points, or 41 dpm per 100 sq cm total activity. LMCSS proposes
no change in the sampling methodology proposed for removable contamination. LMCSS will perform a
gamma scan using a micro-R meter to verify that there is no external gamma hazard.

I trust that the foregoing responds to the concerns addressed in your letter of May 17*. LMCSS believes
that this response results in a sampling plan acceptable to the NRC. Should you have any questions or
comments, please do not hesitate to contact me at (215) 497-1307, or Charlene Mclntyre, our RSO, at
(215) 497-1313.

Sincerely,
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Clare'V. Lumkong

Environmental, Safety and Health Manager
Lockheed Martin Commercial Space Systems

cc: C. Krisch
M. Stewart
S. Porter
ESH Files



This is to acknowledge the receipt of your letter/application dated

lO l 0 (QO() ) , and to inform you that the initial processing which
includes an administrative review has been performed.
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were no administrative omissions. Your applicati?n was assigned to a
technical reviewer. Please note that the technical review may identify additional
omissions or require additional information.

[:] Please provide to this office within 30 days of your receipt of this card

A copy of your action has been forwarded to our License Fee & Accounts Receivable
Branch, who will contact you separately if there is a fee issue involved.

Your action has been assigned Mail Control Number J 3 793 (o .
When calling to inquire about this action, please refer to this control number.
You may call us on (610) 337-5398, or 337-5260.

NRC FORM 532 (R1) Sincerely,
(6-96) Licensing Assistance Team Leader



